Requirements for RNA and DNA Synthesis in the Transformation of Mouse Embryo
Cells by Murine Sarcoma Virus (Moloney) (Accepted 9 December I968)
There are many reports of the requirements of DNA and RNA synthesis in the transformation of chick cells by Rous sarcoma virus (RSV) and other members of the avian leukosis group (Bather, I963; Temin, I963, I964 a, I964b; Vigier & Goldr, I964; Bader, I964, I965a, I965b, I966a, I966b) . These experiments suggest that functional host cell DNA is necessary for continued production of this RNA-containing virus. They also suggest that an important and sensitive DNA synthetic event is necessary early in the virus + cell interaction for infection and cell transformation to take place. These observations have led to the idea that the RNA of RSV interacts with, and produces changes in, the host DNA, leading to new genetic properties and to the formation of a DNA 'provirus' (Temin, I964a, b; Bader, I965a) .
The mouse leukaemia viruses comprise a group similar in many respects to the avian leukosis group. However, biochemical work of the kind done with RSV has not been possible owing to the lack of suitable in vitro methods of assaying their activity. Duesberg & Robinson 0967) and Bases & King (I967) IO times in distilled water and dried. Incorporated radioactivity was counted directly on the coverslips in a Philips windowless gas flow counter according to the method of Baltimore & Franklin (1962) . Since we were only interested in the relative effects of different amounts of inhibitor we accepted the error in counting discussed by Birnie & Simons (1967) and used only the first 2 min. count for each sample. Cell growth was determined by treating 24-hr-old cultures with the inhibitor for 6 hr followed by 2 washings with Hanks's solution. Fresh growth medium was added and total cell numbers counted in a haemacytometer 72 hr later (Table I) . Standard assay plates of 15 day Swiss mouse embryo cells (Bather et al. I968) were treated for 6 hr with different levels of actinomycin D or mitomycin C before adding Iooo MSV transformed cells. Five days later the foci were counted. To determine the amount of virus released from transformed cells, infected cultures were treated for 6 hr with antimetabolites after which the cells were resuspended with o.25 % trypsin, washed with Hanks's solution and IOOO added to standard assay plates (Table 2) .
Both actinomycin D and mitomycin C severely restrict the ability of normal cells to become transformed by MSV (MOLONEV). This is true even at levels of the drugs which allow normal or nearly normal rates of cell growth (o-oi #g./ml. actinomycin D and i.o/zg./ml, mitomycin C). These levels do, however, restrict RNA and DNA synthesis respectively to 60 % or less of synthesis in untreated cells. Initiation of infection and subsequent transformation seem, therefore, to be dependent on host cell RNA and DNA synthesis proceeding at nearly normal rates.
When later events in the virus growth cycle are considered it appears that virus production is again highly dependent on RNA synthesis, and, by inference, on functional DNA, since actinomycin D inhibits RNA synthesis by binding to cellular DNA and preventing the function of RNA polymerase (Goldberg & Reich, 1964) . Levels of mitomycin C which completely inhibit infection and transformation (I.0 and I0.0 #g./ml.) seem to have little effect on virus production, indicating that DNA synthesis is not important once infection has taken place. Virus production is severely restricted at I00 #g./ml. mitomycin C but at this level RNA synthesis is also affected (unpublished observations).
These experiments suggest that, like RSV, MSV (MOLONEY) requires host cell DNA synthesis for the initiation of the infectious cycle and cellular transformation. They also show that functional host cell DNA is required for continuation of virus production. 
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